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(54) OPTICAL DISK STAMPER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stamper for 
molding optical disks having a good releasing property 
from molded goods, a process for producing the same 
and an optical disk. 

SOLUTION: A photoresist film 2 is applied and formed 
on a glass substrate 1 and is subjected to stages for 
laser exposure, development, etc., by which a master 
optical disk 3 having rugged patterns on this 
photoresist film 2 is obtd. Conducting films having at 
least a two-layered structure consisting of an 
oxidized film 7 and a metallic conducting film 4 
adjacent thereto are formed on the surface of this 
master disk 3, by which the stamper 6 for molding the 
optical disks by electroforming is obtd. A releasing 
layer consisting of an org. fluorine compd. is formed 
via a siloxane bond on this oxidized film 7 after the 
stamper 6 is peeled from the master disk 3. 
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- * NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the micro components characterized by consisting of a super-elasticity metal with 
which hard anodic oxidation coatings were formed in the front face — public funds — a mold. 
[Claim 2] the micro component according to claim 1 characterized by said hard anodic 
oxidation coatings having an inclination distribution presentation — public funds a mold. 
[Claim 3] the micro component according to claim 1 which said hard anodic oxidation coatings 
consist of TiN, and said TiN concentration is falling toward the interior from the surface of 
said hard anodic oxidation coatings, and are characterized by said super-elasticity metal 
consisting of a Ti alloy — public funds — a mold. 

[Claim 4] said Ti alloy — aluminum:4 to 5%, V:2.5 to 3.5%, Fe:1.5 to 2.5%, Mo:1.5 to 2.5% (above, 
Mass%), and remainder: — the micro component according to claim 3 characterized by 
consisting of Ti substantially — public funds — a mold. 

[Claim 5] the micro component according to claim 1 which said hard anodic oxidation coatings 
consist of aluminum 203, and said 20aluminum3 concentration is falling toward the interior 
from the surface of said hard anodic oxidation coatings, and are characterized by said super- 
elasticity metal consisting of an aluminum alloy — public funds — a mold. 
[Claim 6] processing the front face of a substrate — micro components — public funds — 
the micro components characterized by imprinting said pattern through said coat to said 
super-elasticity metal by preparing the pattern of a mold, and forming in the front face of said 
pattern the hard anodic oxidation coatings which prevent a reaction with said substrate 
subsequently, and carrying out diffused junction of a super-elasticity metal and said coat 
public funds — the manufacture approach of a mold. 

[Claim 7] the micro component according to claim 6 characterized by turning and reducing the 
concentration of the hard morphogenetic substance of said hard anodic oxidation coatings to 
a super-elasticity metal side from said substrate front face — public funds — the 
manufacture approach of a mold. 

[Claim 8] the micro component according to claim 7 characterized by said hard 
morphogenetic substance consisting of TiN by said substrate's consisting of Si and said 
super— elasticity alloy consisting of a Ti alloy — public funds — the manufacture approach of 
a mold. 

[Claim 9] the micro component according to claim 7 characterized by said hard 
morphogenetic substance consisting of aluminum 203 by said substrate's consisting of Si and 
said super-elasticity alloy consisting of an aluminum alloy — public funds — the manufacture 
approach of a mold. 

[Claim 10] the micro components of any one publication in claims 6-9 characterized by 
preparing said pattern by forming the resist pattern of said pattern in the front face of said 
substrate by the photolithography method, and removing the surface part of said substrates 
other than said resist pattern in the predetermined depth by etching — public funds the 
manufacture approach of a mold. 

[Claim 11] said Ti alloy — aluminum:4 to 5%, V:2.5 to 3.5%, Fe:1.5 to 2.5%, Mo:1.5 to 2.5% 
(above, Mass%), and remainder: — the micro component according to claim 8 or 10 
characterized by consisting of Ti substantially — public funds — the manufacture approach 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] a high precision with a manufacturing cost cheap [ this invention ] and 
— having — micro components with a surface degree of hardness high moreover — public 
funds — it is related with a mold and its manufacture approach. 
[0002] 

[Description of the Prior Art] As micro components, there are the following, for example. 
[0003] (1) the spectrum in which the diffraction grating was formed — as shown in device 
drawing 10 , it is the device which carries out the spectrum of the light wave length who 
fulfills predetermined diffraction conditions by forming a diffraction grating in a plane in a 
detailed pitch, and irradiating light at this. 

[0004] (2) As shown in scale drawin g 1 1 for encoders, it is the plane scale with which detailed 
irregularity was formed. 

[0005] (3) Form the slot which had a pitch on the full NERURENZU flat surface in the shape 
of a lens, and take out the light from a flat surface in the direction perpendicular to a flat 
surface. 

[0006] (4) Form the aggregate of a detailed lens on a micro-lens flat-surface substrate, 
package alignment on optics is enabled, and manufacture of a compound eye lens is also 
possible. 

[0007] Conventionally, the above-mentioned micro components were manufactured patterning 
and by etching at the FOTORISO process to carrying out direct cutting of the product itself 
by machining or glass, or silicon. 

[0008] however, the above — a spectrum — since a processing machine very highly precise 
in order to machine a diffraction grating, and a processing control technique were needed in 
the case of a device and processing took long duration, cost was high. The same of this 
problem was said of micro components besides the above. 

[0009] as the other manufacture approaches — micro components — public funds — there 
was also the approach of using a mold. There were the following in the manufacture approach 
of this metal mold. 

(1) The approach (2) LIGA process which carries out direct cutting of the product metal mold 
itself by machining (Lithographie Galvanoformung Abfprmung) 
(3) Electric spark forming [0010] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in 
each above-mentioned manufacture approach. 

[001 1] In order that the approach by machining of (1) might have a problem in process 

tolerance and might acquire sufficient process tolerance, the high rigid large-sized machine 

was required for it. Therefore, the metal mold manufacturing cost was high. 

[0012] LIGA of (2) forms a thick resist, and uses for and carries out patterning of the 

synchrotron orbital radiation on it, and although electroplating (electroforming) copies that 

resist pattern and it is manufactured, this approach needs the special and expensive facility 

which irradiates synchrotron orbital radiation. Moreover, product metal mold is electroplated 

for example, restricted to comparatively soft ingredients, such as gold and nickel. 

[0013] electric spark forming of (3) — for example, WEDG — although it is the approach of 
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processing metal mold u^^dthe electrode prepared by the appro^^^alled law, consumption 
• of an electrode is a fundSRtal technical problem, by processing WBng duration, this 
approach must exchange electrodes frequently and precision cannot come out of it easily. 
Moreover, when electrodes are exchanged, a huge amount of metal mold manufacturing costs 
require. Furthermore, surface roughness of an electron discharge method is coarse because 
of thermoforming. 

[0014] therefore, a high precision with a manufacturing cost cheap [ the purpose of this 
invention ] and — having — micro components with a surface degree of hardness high 
moreover — public funds — it is in offering a mold and its manufacture approach. 
[0015] 

[Means for Solving the Problem] That **** should be attained, this invention person etc. 
acquired the following knowledge, as a result of repeating research wholeheartedly. 
[0016] (1) substrates, such as Si, — the etching methods, such as the photolithography 
method and ion irradiation, — processing it — micro components — public funds — if this 
pattern is imprinted into Ti alloy as a material for metal mold which prepares the pattern of a 
mold and has super-elasticity etc. — micro components — public funds — the knowledge 
that a mold could be manufactured cheaply and with high precision was acquired. 
[0017] (2) However, in order to have performed the imprint of still more detailed irregularity, 
and the imprint of the sharp corner, it turned out only by pushing of superplastic materials 
that a limitation is in imprint precision. In order to solve this, by making into one the film and 
superplastic materials which were made to generate the film on the front face of Si mold, and 
pushed in and generated superplastic materials after that by the spatter etc. on it on the 
occasion of the above-mentioned imprint showed that the imprint of an overly detailed mold 
was possible. 

[0018] (3) Although it is possible to form in the front face of the pattern made from Si Si02 
which has the generation inhibition function of said intermetallic compound beforehand, and 
the SiN film in order to prevent generation of the intermetallic compound of Ti alloy and Si on 
the occasion of the imprint of the above (1) If TiN concentration differs in an inclination 
distribution presentation, i.e., the depth direction, a surface part forms the TiN film in the front 
face of the pattern made from Si so that it may become unalloyed ti substantially, and Ti alloy 
is pushed in after that before an imprint It is highly precise and the imprint of the fine 
structure is attained, and moreover, since Ti alloy and unalloyed ti are excellent in diffused- 
junction nature, they join Ti alloy and the TiN film firmly by diffused junction. Consequently, 
the metal mold made from Ti alloy with which the TiN film of a high degree of hardness was 
formed in the front face and which can be equal to processing of repeat use, extrusion 
molding, etc. is obtained. And since superplasticity forming conditions and diffused-junction 
conditions overlapped, the knowledge that an imprint and diffused junction could carry out at 
one process was acquired. 

[0019] In addition, the above-mentioned super-elasticity is a phenomenon which a metallic 
material is narrow under a certain conditions (necking), and occasionally produces the huge 
elongation of ** 1000% hundreds of % to 1000% nothing. Therefore, if a super-elasticity 
phenomenon is made to discover by adding plastic working in a certain specific temperature 
region, as a result of entering to the details in a metallic material fang furrow, manufacture of 
a replica faithful to a pattern is attained. The term of the gestalt of implementation of 
invention explains the metallic material which has super-elasticity. 

[0020] This invention is made based on the above-mentioned knowledge, and is characterized 
by the following. 

[0021] Invention according to claim 1 has the description to consist of a super-elasticity 
metal with which hard anodic oxidation coatings were formed in the front face. 
[0022] Invention according to claim 2 has the description for said hard anodic oxidation 
coatings to have an inclination distribution presentation. 

[0023] In invention according to claim 3, said hard anodic oxidation coatings consist of TiN, 
said TiN concentration is falling toward the interior from the surface of said hard anodic 
oxidation coatings, and said super-elasticity metal has the description to consist of a Ti alloy. 
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[0024] invention accordii^^ claim 4 — said Ti alloy — aluminum^^ 5%, V:2.5 to 3.5%, Fe:1.5 
- to 2.5%, Mo:1.5 to 2.5% (aHR, Mass%), and remainder: — it has the^Rcription to consist of 
Ti substantially. 

[0025] In invention according to claim 5, said hard anodic oxidation coatings consist of 
aluminum 203, said 20aluminum3 concentration is falling toward the interior from the surface 
of said hard anodic oxidation coatings, and said super-elasticity metal has the description to 
consist of an aluminum alloy. 

[0026] invention according to claim 6 processes the front face of a substrate — micro 
components — public funds — it has the description by preparing the pattern of a mold and 
subsequently forming in the front face of said pattern the hard anodic oxidation coatings 
which prevent a reaction with said substrate to imprint said pattern through said coat to said 
super-elasticity metal by carrying out diffused junction of a super-elasticity metal and said 
coat. 

[0027] Invention according to claim 7 has the description to turn and reduce the 
concentration of the hard morphogenetic substance of said hard anodic oxidation coatings to 
a super-elasticity metal side from said substrate front face. 

[0028] In invention according to claim 8, said substrate consists of Si, said super-elasticity 
alloy consists of a Ti alloy, and it has the description for said hard morphogenetic substance 
to consist of TiN. 

[0029] In invention according to claim 9, said substrate consists of Si, said super-elasticity 
alloy consists of an aluminum alloy, and it has the description for said hard morphogenetic 
substance to consist of aluminum 203. 

[0030] Invention according to claim 10 has the description by forming the resist pattern of 
said pattern in the front face of said substrate by the photolithography method to prepare 
said pattern by removing the surface part of said substrates other than said resist pattern in 
the predetermined depth by etching. 

[0031] invention according to claim 11 — said Ti alloy — aluminum:4 to 5%, V:2.5 to 3.5%, 
Fe:1.5 to 2.5%, Mo:1.5 to 2.5% (above, Mass%), and remainder: — it has the description to 
consist of Ti substantially. 
[0032] 

[Embodiment of the Invention] next, the micro components by this invention — public funds - 
- one embodiment of the manufacture approach of a mold is explained, referring to a drawing. 
[0033] The sectional view and drawing 2 which, as for drawin g 1 , show Si substrate with 
which the photoresist was applied The sectional view and drawing 4 which show a 
development process the sectional view showing an exposure process, and drawing 3 R> 3 
The sectional view in which the sectional view showing an etching process and drawing 5 
show the formation process of the TiN film to a prototypal front face, and drawing 6 the micro 
components with which the sectional view showing an imprint process and drawing 7 R> 7 
were manufactured by this invention — public funds — the sectional view in which the 
sectional view showing a mold and drawing 8 show an injection-molding process, and drawing 
9 R> 9 are the explanatory views of diffused junction. 

[0034] as the metal which has super-elasticity — Ti alloy, aluminum alloy, Cu alloy, Mg alloy, 
etc. — it is — the inside of it — micro components — public funds — although especially Ti 
alloy or aluminum alloy excellent in corrosion resistance is desirable since it may be exposed 
to a corrosive liquid and gas in case it is used as a mold, you may be the metal which has the 
super-elasticity besides the above other than this. 

[0035] As an ingredient in which super-elasticity is shown with Ti alloy, although there is Ti- 
6aluminum-4V alloy, working temperature is 875 to 950 degrees C, and an elevated 
temperature, and there is much constraint on a facility. For example, there is constraint with 
the life of a fixture the expensive processing fixture which has the high temperature strength 
which can be equal to hot working is required, and short. 

[0036] On the other hand, a Ti-4.5aluminum-3V-2Fe-2Mo alloy shows super-elasticity at the 
temperature of about 700 degrees C, and a facility top also tends to be used for it. Moreover, 
the maximum elongation of this alloy is also suitable for manufacture of more precise 
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components very highly J^fcefore compared with extent and othei^fcredients in 2000%. 
- Specifically, plastic workn^R performed into an inert gas ambient^mosphere with the strain 
rate of 10-5S-1 to 10-2S-1 within the limits in the temperature requirement of (-50 degrees 
C of (-200 degrees C of beta transformation points) to beta transformation points of this 
alloy). 

[0037] the above-mentioned Ti alloy — using it — micro components — public funds — in 
order to manufacture a mold, as shown in drawing 1 , a photoresist 2 is first applied to 
predetermined thickness on the front face of the Si substrate 1 . 

[0038] Subsequently, as shown in drawing 2 , light is irradiated on the front face of the Si 

substrate 1 through a mask 3, and a mask pattern is imprinted to a photoresist 2. 

[0039] Next, as shown in drawing 3 , a solvent removes photoresist 2A of a part which light 

hit 

[0040] Next, as shown in drawing 4 , the front face of the Si substrate 1 is etched into the 
predetermined depth by dry etching, such as ion irradiation, and the slot 4 on the resist 
pattern is formed in the front face of the Si substrate 1. 

[0041] Although the width of face (W) of the above-mentioned slot 4 changes with 
applications, it is within the limits of 200 micrometers from 50nm. Although the wet etching by 
the solvent is sufficient as the etching method, it can perform etching with the highly precise 
dry etching. 

[0042] next, as shown in drawin g 5 , the photoresist 2 which remains is removed and the TiN 
film 5 is vapor-deposited in predetermined thickness by sputtering to a front face — making - 

- micro components — public funds — the pattern 6 of a mold is prepared. As shown in 
drawing 9 , sputtering conditions are adjusted, and the TiN film 5 forms the front face which 
touches said titanium alloy by TiN concentration becoming low toward the surface of the side 
which touches the titanium alloy mentioned later so that it may become the inclination 
distribution presentation which serves as unalloyed ti substantially. 

[0043] Next, as shown in drawing 6 , the pattern 6 by which the TiN film 5 was formed in the 
front face is put on a pedestal 7, and the titanium alloy (V~2% Fe-2%Mo of Ti-4.5%aluminum- 
3%) 8 as a material for metal mold is put on a pattern 6. And it pressurizes heating a titanium 
alloy 8 at a heater 9, and a pattern 6 is imprinted through the TiN film 5 to a titanium alloy 8. 
As mentioned above, when the titanium alloy 8 of the above-mentioned presentation is heated 
at about 700 degrees C, super-elasticity appears and it shows unique stretch, consequently - 

- since a titanium alloy 8 enters to details in the slot 4 of a pattern 6 — a replica faithful to a 
pattern 6, i.e., the micro components made from a titanium alloy, — public funds — a mold 10 
is manufactured. 

[0044] In addition, since Ti alloy and unalloyed ti are excellent in diffused-junction nature on 
the occasion of the above-mentioned imprint, as shown in drawing 9 , Ti alloy and the TiN film 
are firmly joined by diffused junction. Consequently, the metal mold 10 made from Ti alloy with 
which the TiN film 5 of a high degree of hardness was formed in the front face and which can 
be equal to processing of repeat use, extrusion molding, etc. is manufactured. And since 
superplasticity forming conditions and diffused-junction conditions overlap, an imprint and 
diffused junction can perform them at one process. Furthermore, since metal mold materials, 
such as Ti alloy, are pushed in after making the hard TiN film and 20aluminum3 film form in a 
substrate, it is more highly precise and the imprint of the fine structure of nm order is 
attained. 

[0045] If the metal mold 10 with which the TiN film 5 of a high degree of hardness was formed 
in the front face is set in the extrusion-molding mold 11 and injection molding of the plastics 
is carried out as shown in drawin g 8 in order to use this metal mold 10 and to manufacture 
the micro components made from plastics, as shown in this drawing, the micro components 12 
with which slot 12A of the above-mentioned width-of-face (W) dimension was formed can be 
fabricated. 

[0046] Although the above is the case where the titanium alloy which has super-elasticity as 
a material for metal mold is used, in, using aluminum alloy which has super-elasticity for 
example, it forms 20aluminum3 film in the front face of a pattern 6. under the present 
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circumstances , the case^^re Ti alloy which have super-elasticil^^ use when form so that 
" the oxidation conditions oT^jminum might be adjusted , 20alumini^^concentration might 
become low toward a surface and a surface might serve as an inclination distribution 
presentation which serve as pure aluminum substantially and precision with a manufacturing 
cost , cheaply high almost similarly — have — micro components with a surface degree of 
hardness high moreover — public funds — a mold can be manufacture . 
[0047] 

[Effect of the Invention] The pattern of a mold is prepared, as mentioned above, the thing for 
which the front face of substrates, such as Si, is processed by the photolithography method, 
the dry etching method, etc. according to this invention — micro components public funds 

— subsequently On the front face of said pattern, by imprinting said pattern to metals, such 
as a titanium alloy which has super-elasticity, by forming hard film, such as TiN which has an 
inclination distribution presentation, in the depth direction precision with a cheaply high 
manufacturing cost — having — a spectrum with a surface degree of hardness high moreover 

— micro components, such as a device and a scale for encoders, — public funds a mold - 

— easy — it can manufacture — ******** — useful effectiveness is brought about. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran„web_cgi,eije 



2005/06/17 



O9)0*@«^Jr (J P) 02) ^ IB 1^ & 3* (A) 



#^10-308040 

(43)&HB ^10^(1998)11^ 17 0 



(51)lntCl. 6 

G 1 1 B 7/26 



5 11 



F I 

G 1 1 B 7/26 



5 11 



(2i)tas#^ 


#S¥9- 130509 


(71)fflISA 


000006747 














(22) mis 0 


¥f£94f(1997)5/!2B 




3i0£IB:*:eaK*Jii& 1 TB 3#6# 








(72)f89i# 












St£tiB *EBK*JS& 1 T B 3 S 6 ^ 




















MS? 










m^^EQK^Ha 1 TB 3S6^ 















(54) #^7^X*>/1MJ^©8ije#ife 



(57) [«*)] 

[ Rg ] urns, t (omm^ifimm^ a* tmm 

*». c©fl«3©*ffiK:lMtlBl7icti(c|J^-r4^ 





(2) 



1 



*M*tuytafc, »«Mb0t±«c*«:7?swb£«*>e>*r 

6^18^1 * f n + L T JfcEtr & C t 

WEBMb«l**J5tr CtiCCBHSTS^Btf* 

i&E8MbBI*C r,0, , «8f54«««l**Cr 
i N i CD 2 JIfif5££ t^Ci %«F*i T4KI«a 1 IB® 

[mwbbs ] mew*? vmit^mfrhuzmwm* 

«TEMfbBlfiffi*i§te{bLfc«K:, WS^ ?«fb£*»* 
Sg»toffi-T4C <t*«F«i-r4«*S 1 Ettsyfcfw x 

[«*3B6 ] WgB8W*<b«*«fiWiWbBt*«C r , 

it^ci eh ? *s»«3B i iEaso^T 5 

mc& *) mm-r &ct t ? &m>m 6 nm<o^ 

it*^w«^ ^*{b^^6tt4«aw*JBJsS"r*x 40 
S5£-c3a$U x^>^^MifulB^mS:^ft<l:r 

[8»3#B 9 ] W*3B 1 - 7 !EiS<D$!B£#?£K: <fc 9 Slit 

t»W©»«lttttW] 50 



^^ftHW 10-308040 
2 

[0 0 0 1 ] 
[0 0 0 2 ] 

^SWM3<omm(tCN i «<D^K«ttfbM4 
[0 00 3] ±IB«e*j*6C*Jt^r , X >7CD^SB# 

Sttftl^fifaWSSElt^fe. C©IB», X3?> 

[0 00 4] VE^Cte\,*X \Zffim<DiZ&ffi&%:±. 

^»^c/h$ < tta«fnj«:*£. AJtcDr^^^iS 
MAUiW^/cfe(DD V D©Hrt«f^ f (JO . 7 6 
/zm (S6*(DCD-C« 1. 2/xm)r^>^>o CCDJ:^fe 

mat,* m^xx%^rt±mmt*m?&^fotz$m 

[0 00 5]*cr. SulBCDJ: 9 ttKS^FA 4 

tf, ^-cD^SWji Lt, «fBBV8 - 1 4 77 69^ 
^^^8 - 1 8 3 3 6#£^U2 S y;l/^cir;U 
^>7>SiCl„ X 3 .„ ^b^»»tcJ:oT. «® 




3 

[ooo6]f/c mr.<D#&im£ ox. ^mmm 
P7^^^7>t»«3*3k^, nm¥6 - i o 

3 6 1 7#&*T?H7i*SttTC>4. 
[0 0 0 7 ] 

ttrtc^wa^cc i *W"r4^D;^>7>tts i c i 

, X 3 _ n % T^3*^^>S i (OC B H JBtl ) „ X 
[0 00 8 ]—*, N i cD<fc^tt^«%i»i'rS^Sl 

[0 0 0 9 ] $6ic, UIB»r:<D«Mfi»BT«. * £ > 20 

fc. 30 

[0010] ##691 «\- BJIBOJ: 5 &fi£*SSBCC*5^^ 
[0 0 1 1 ] 

[t$jg£fl?&T£/c&CD3M£] fufBPgI£|g&^£fc& 

it mm? h c t «: j: o r ^ 7 v timm 7 * 

iL 4 3 6^C0ulB/S«^6X^>/^iHJStL/d^, IS 

[0 0 1 2] U8B©*flc&cJ:n«, TJl/ra+^S* 
Y*Wt4t/7 b£» jWWBS»> K{ b^©S so 



«fB8¥1 0-308040 

4 

[0 0 13] ^MCCffSjK^-f ^^^5?W?(0«BS* 
< ±fc 1 0 0nm«±iTSCi4»ti«. BtFlBO 

[0 0 14] $^tC^€>7tf r ^X^^^>^-(DM^* 

IBlSi-rSCttWfktr*. WK<&*ffifc<fcft«. ■ 
[0015] #ffe93K:ffi£:#;^ 

I^rCr, O, . RST&AIR«(*fbM«Cr&NiO 
2Ji«ffi<tTSC<t**S»£TS. fu SBCDfltflEK: <t ft 
tf, 2Ji«»D!>ft©Cr36«<fcilCr a 0 3 ififfft 
N i *«*OT10C r iOfi»ft«ttt 

[0016] ^RWCCffajt^-f ^^^*>^<0KKJ 

xgicfcur, *>tf-AR89*«:<fco-cajlBH^b 

nci^SiT^o WSBO*llfiR«:j:*itf, {§tMJl£ 
^«rSW0^7>{b^©R»^^K*«TJBJiS 
3ft, «S^Cc«nW^tt©iBC^»>^*snJtBtc«c 

[0017] ^IBCC^S^^^^^^^^OSBS^ 

tttt, wrKaiwbaifltfisrswia^cr, o 3 r* 
Hsj^u/c^tc, wa7^*^b-&**fb^»*«ai-rsc 

«C r^{b®Off^ 5 "J#fe^^>E>o 
[0018] ^jSIBCCflfiSit^^^^^if^^Hfi* 
ffitt, fiIB^{bMCr 2 0 3 <D*ffi*jS^i»JB««:J: 0 
JDi«Cit«li«. WBB©«fiS*c<tntf. 
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(6) 



10-3 0-8040 



10 



commits <<D%f&*^t*tc#>* ^©**"c»K^c(s 

[0 044] $:^cr>IS*II8CC^^7t7 :r ^ X^*£> 
[0 04 5] *jSHB©»*a 9 CCflfc**-^ -f ^ * * £ > 



[0 04 6] *mi(om&m i o an^**^ ^ * 
s^tcft # t* * h M*^#^tir £ c t ifim < . otc& 

[nnomutvng] 

[B3] #IPJJtei&;*£>^<D— SOt»«0«ajRffi 
[04] *^CCJ:-£)X^>^-<DV7>^S^©— * 
[05] tK^X^>^-<DSJjS^ffi%8ft?B-rSBTffiBI'r 
[iRF#cr>^] 

i rt^xmM 

IMS 



30 



2 
3 
4 
5 
6 
7 



1 ] 




C7) 



ftffi^ 10-308040 



'[H2] 




[03] 



CP, CP. 




[04] 



14: o y >^ 





[05 ] 



| LJ I 




5: Ni«lfi 



3:1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



